Seventyseven a-type rotational transitions of Orthofluorobenzonitrile were observed and assigned in the 8 -25 GHz frequency range. The spectrum was recorded using the high resolution microwave Fourier transform spectrometer constructed at Kiel University. For most transitions the l4N quadrupole hfs patterns could be fully resolved. The spectroscopic constants obtained by a fit to the observed hfs-center frequencies and to the observed hfs multiplet splittings are: 
Experimental
The high sensitivity, high resolution microwave Fourier transform spectrometer developed by H. Dreizler and coworkers [1, 2, 3, 4] was used to record the spectrum. The sample, a colourless liquid at room temperature, was obtained from Aldrich Chemie, Steinheim (purity > 98%) and was used after several bulb to bulb destinations to remove inert gases. Typical sample pressures within the Xthrough K-band waveguides absorption cells were below 2 mTorr and the cell temperatures ranged between -20 °C and -39 °C.
Assignment and Analysis of the Spectrum
To facilitate the assignment, the spectrum was predicted from a blend o f the structures of Fluorobenzene [5] , Benzonitrile [6] and 1,2-Difluorobenzene [7] as shown in Figure 1 . Also shown in Fig. 1 is our First guess for the molecular electric dipole moment. It results from a vector addition of the dipole moments of Fluorobenzene [8] and Benzonitrile [9] , both reduced by 15% to account for the mutual interaction of the electronegative sub stituents [10] .
From the predicted dipole moment components, spectrum should be about 40 times more intense than the b-type transitions.
In Fig. 2 we present a recording of the 10868.8 M H z to 10872.8 M H z region of the spectrum in order to demonstrate the typical resolution and signal to noise ratio obtained in the present inves tigation.
For the vibronic ground state in total 77 different rotational transitions, most split by the l4N quadru- Fig. 1 . To scale drawing of the approximate structure, a blend of the structures of Fluorobenzene (FB) [5] , Benzo nitrile (BN) [6] and 1,2-Difluorobenzene [7] , which was used for a first prediction of the rotational spectrum. Also given are the rigid rotor rotational constants calculated from the structure and the known atomic masses and the predicted molecular electric dipole moments (compare text).
0340-4811 / 8 6 / 0700-0955 $ 01.30/0. -Please order a reprint rather than making your own copy. (Table 2) were fitted. zlvcalc are the corresponding splittings as calculated from the optimized molecular parameters given in Table 2 .
A mean square deviation of 11 kHz was obtained for the complete set of the center frequencies as well as for the complete set of the hyperfine splittings. pole hfs interaction, were analysed in detail. In Table 1 we give a small portion of the recorded spectrum including some low J transitions (all split by the 14N quadrupole hfs interaction) as well as the high J rotational transitions shown in Figure 3 The spectrum was analysed by an iterative treat ment o f the centrifugally distorted rotor (program Z FA P 4, written by V. Typke [11] ) and the hfs interaction (program HT1NQ. written by G. E. Herberich [12] ) similar to the procedure described in [13] . The resultant rotational constants, centrifugal distortion constants and l4N quadrupole coupling constants are given in Table 2 . Also given are the effective rotational constants and quadrupole coupling constants, which fit to the vibrational Table 2 . Rotational constants, centrifugal constants [11, 19] and l4N-nuclear quadrupole coupling constants fitted to the complete set of 77 vibronic ground state rotational transitions observed in the present investigation (upper half), and effective rigid rotor rotational constants and quadrupole coupling constants fitted to the vibrational satellite hfs multiplets of the first excited state of a low bending vibration (most likely the V23 or mode in the assignment of Green and Harrison [14] A Stark effect analysis (-* electric dipole m o ments), a rotational Zeeman effect analysis (-*molec ular g-and susceptibility tensor and substituent effects on the Field induced ^-electronic ring currents [15] ) and a search for at least some of the weak btype transitions by a double resonance technique as described in [16] are planned for the near future*.
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*
The "experimental frequencies" given in Table 1 are the result of lineshape analyses of the measured fouriertrans form spectra. (Program SIMULINE by Merke et al., (to be published).) In these analyses arteficial transient decays with adjustable phases, initial amplitudes and decaytimes are superimposed so as to give an optimal fit of the fouriertransforms of the observed and of the arteficial transients.
